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[57] ABSTRACT 

A package is provided for an integrated circuit compris- 
ing a combined heat dissipating and electromagnetic 
shielding structure Conveniently, the heat dissipation 
and shielding structure is a laminated composite struc- 
ture including layers of several materials having com- 
plementary, characteristics to provide high magnetic 
permeability, electrical conductivity, and thermal con- 
ductivity. For example, a sandwich structure of layers 
of oopper/Kovar tm /copper Is effective in dissipating 
heat and reducing electromagnetio emission from 
ASICs for telecommunications applications, each dissi- 
pating in excess of 2 Watts. Preferably a substrate of the 
package includes a conductive die attach pad which 
may be grounded to bring a ground plane close to the 
integrated circuit The composite electromagnetic 
shielding and heat dissipation structure is grounded to 
improve attenuation of radiated electromagnetic emis- 
sion from the chip. The electromagnetic shielding and 
heat dissipation structure is applicable for packages for 
individual IC chips and for multi-chip modules. 


19 Claims, 4 Drawing Sheets 
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mally conductive material, a layer of a magnetic mate* 
. INTEGRATED CIRCUIT PACKAGE AND rial having a high magnetic permeability to electromag- 

ASSEMBLY THEREOF FOR THERMAL AND EMI netk radiation generated by the integrated circuit, at 
MANAGEMENT least one of said plurality of layers comprising an elec» 

9 trically conductive material and having conductive 
FIELD OF THE INVENTION grounding means* 

This invention relates to an integrated circuit package Thus the integrated circuit I^kage ccmprijes a body 
and an assembly of an integrated circuit chip and a with a composUc structure wh^ providesboth dec- 
package tromagnctic shielding and heat dissipation. The electro- 

10 magnetic shielding and heat dissipating means conv 
BACKGROUND OF THE INVENTION prises multiple layers of different materials forming a 

Conventionally, an integrated circuit package pro- laminated composite structure which grabbles the 
vides for electrical connections from an integrated cir- complementary properties of layers of different materi- 
cult chip to external conductor* and for protection of ah. Advantageously, the la m i n a te d structure includes at 
the chip from the external environment Additionally, 15 least a layer of a magnetic material having a high mag- 
management of electromagnetic emission and thermal cetic permeability for attenuating electromagnetic emls- 
dissipation are increasingly important considerations in sion by magnetic effects, and -a layer of thermally con* 
the development of improved packaging for integrated ductive material for heat dissipation. Preferably the 
circuit chip*. thermally conductive material is also electrically con- 

Large integrated circuits, for example, application *° ductive so that it may be grounded, and thus provides 
specific integrated circuits (ASICs) used .in telecommu- further electromagnetic attenuation by electro-conduo- 
nlcatious and other applications, may dissipate powers ttve effects. Thus a package is provided which makes 
in excess of several Watts. Consequently, it may be n6e 0 f complementary properties of lamina of several 
necessary to provide an integrated circuit package with materials to provide both effective thermal dissipation 
a heat sink. Conventionally a heat sink for a packaged 25 ^ d control of radiated and conducted electromagnetic 
integrated circuit may be provided by mounting the emission. The lamina structure allows for effective eleo- 
chip in thermal contact with a slug of thermally con- tromagnetic shielding and heat dissipation to be pro- 
ductive metal or aUoy having an exposed surface for ^ a fc i Btivc j y compact, low volume, package, 
dissipation of heat. Where greater heat dissipation is conveniently, the integrated circuit may be thermally 
required, a heat sink may be provided wHb fins extend- 30 . electrically coupled to the shielding and heat disc- 
ing laterally of the package, to Increase expoaed m structure through a substrate comprising a ther- 

SXt^ metfll or my ** m my 

pa ^?5Lo- rt . *i^*««.«^t^ i«t»Tft.«.n™. rcMu from 35 For example, the laminar structure may comprise a 
unwS?^ ?y-o^PPer tor^vide electrical and thermal ™- 

shielding of deotronio systems may be rmiredtomeet Wlth 9 ^ ma *?*f P? me ^ U ^ which attc °* 

vS^Srds. Additiouof shielding to oateselc^ma^e^ energy by 

meet increasingly stringent internstional regulations 40 ^^^^^f^^^^^^ 
and standards for strolling electromagnetic interfer- P™*" electromagnetic shielding by electrcconduc 

ence (EMI), e.g. FCC requirements, may add signifi- uve effects. 

cant cost to a system. Advantageously, the animated structure of the 

Typically, materials having characteristics suitable shielding and heat dissipation means takes the form of a 
for application as a beat siak, Le. good thermal condnc- 43 "ndwich of layers of materials, mchiding two ther- 
tlvity, do not also have the characteristics required for »dly conductive layers of copper and an EMI shield- 
electromagnetic shielding. With the continued drive tog magnetic layer sandwiched between them, for ex- 
to wards reducing the dimensions of integrated circuit a sandwich of copper/Kovar/ copper, 

packages, conventional packaging techniques are Be- According to another aspect of the present invention 
verely challenged in providing both effective heat dbsi- 50 there is provided an assembly of an integrated circuit 
pation or control of electromagnetic interference in a chip and an integrated circuit package, comprisingi an 
readily manufacturable and reliable package, integrated circuit chip; a integrated circuit package 

The present invention seeks to provide an integrated comprising a body, and a plurality of electrically con- 
circuit package with improved thermal management ductive terminal members; the body of the package 
and control of electromagnetic interference. 53 having a substrate portion supporting the chip and a 

dielectric portion cooperating with the substrate enclos- 
SUMMARY OF THE INVENTION fog the Integrated circuit chip, with electrical connee- 

Thus according to one aspect of the present invention tions extending between the chip and the electrically 
there b provided an integrated circuit package, com- conductive terminal members, and with the conductive 
prising: a body comprising a dielectric portion cooper- 60 terminal members extending through the dielectric por- 
able with a substrate portion for enclosing the inte- tfonofthebody to an exterior of the body; the package 
grated circuit with electrically conductive members providing a combined electromagnetic shielding and 
extending from the integrated circuit through the di- heal dissipation means, the combined electromagnetic 
electric portion of the body to an exterior of the body, shielding and heat dissipation means comprising a plu- 
the body also comprising a combined electromagnetic 65 rality of layers forming a laminate structure .extending 
shielding and heat dissipation means comprising a plu- over at least part of the dielectric portion and being 
rality of layers forming a laminate structure overlying thermally coupled with the substrate portion of the 
the dielectric portion and including: a layer of a ther- body, the plurality of layers including a layer of a ther- 
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mally conductive material, a layer of a magnetic mate- FIG. 6 show* a schematic cross-sectional view of on 
rial having a high magnetic permeability for electro- integrated circuit package according to a fifth cmbodl* 
magnetic radiation generated by the integrated circuit meet; . , . 

chip, at least one of said plurality of layers being electri- FIG. 7 shows another schematio croawectional view 
cally conductive and having conductive means tor mak- 5 of an integrated circuit package according to a fifth 
ing a ground connection, and the integrated circuit chip embodiment; 

being thermally coupled to the combined electromag- FIG. S shows a schematic view of part of the inte- 
netic shielding and heat dissipation means through the grated circuit package according to the fifth embodl- 
sub&trate portion. roent; and 

According to yet another aspect of the present inven- 10 FIG, 9 shows a schematic cross-sectional view of an 
tkm there is provided an integrated circuit package integrated circuit package according to a further em- 
comprising; a body comprising a dielectric portion co- bodiment, 

operable with a substrate portion for enclosing an inte- DESCRIPTION OF THE PREFERRED 

grated circuit with electrically conductive members KMBODTMENTS 
extending from the integrated circuit through the di- 13 

electric portion of the body to an exterior of the body, An integrated circuit package 10 for an mtegrated 
the substrate portion comprising a conductive region circuit (1C) die 12 according to a first embodiment of 
forming a die attach pad for the integrated circuit, and the present invention is shown schematically in FIGS. I 
conductive means provided for grounding the die at- and Z The integrated circuit die (chip) 12 is supported 
tech pad. 20 within a body 14 of the package comprising a substrate 

To improve eleotromagnelic shielding, the IC is pref- portion 15 of the package comprising a thermally 000- 
erably mounted on a grounded conductive die attach ductive material on which the die is supported, and a 
area of the package substrate, which brings a ground dielectric portion 18 of the body, which together with 
plane close to the integrated circuit This may be ec- the substrate portion 15 encloses the integrated circuit 
complUhed by provision of a ground connection from a 2$ chip 12. The package 10 includes suitable external elec- 
conductive die attach pad area to one or more fingers of trically conductive terminal members in the form of 
the fingers of a conventional lead frame, so as to pro- terminal pins 16 Electrical connections are provided m 
vide connections to one or more external pins of the a conventional manner via leadwircs 22 from bondpads 
package for grounding the die attach pad. Preferably a 35 on the integrated die 12 to conductive fingers 24 of a 
plurality of ground connections are provided from the 30 lead frame which extends through the dielectric body 
lead frame to the die attach pad to reduce package 18 to the external terminal pins 16. Electrical grounding 
inductance. connections also extend from the chip 12 through the 

Advantageously the IC is mounted in the IC package body 18 to an exterior of the package to provide for 
so that the active face of the integrated circuit die faces connections to external circuitry 27 provided on a 
the ground plane of a PCP, and so that the combined 35 printed circuit pack (PCP) 28 supporting the packaged 
electromagnetic shielding and thermal dissipation struc- IC (FIG. 1). The substrate portion 15 of the body IB 
tore is coupled to the back of the die through the sub- comprises a slug of thermally conductive metal or metal 
strate. Urns the IC is both thermally coupled with the alloy, eg. copper, on which 1b provided an electrically 
package and grounded. Furthermore the active face of conductive die attach pad 17. The IC chip 12 is affixed 
the integrated circuit chip, ie. the die face on which the 40 to the die attach pad 17 by a thermally and electrically 
integrated circuit Is fabricated, and which is the major conductive adhesive layer 19 and a ground connection 
source of electromagnetic radiation, is in close proxim- 21 b provided between the die attach pad 17 and se- 
ity to and facing the PCP ground plane. Thus, electro* looted conductive members 2$ of the lead frame 26. As 
magnetic radiation from the die is intercepted by the shown in FIG. 2. the die attach pad 17 is electrically 
ground plane, close to its source. 45 connected to, in this example, one of the lead frame 

Thus the present invention provides a package for an fingers 23 on each side of the square array of the lead 
integrated circuit and an assembly of an integrated cir- frame fingers 26\ to allow for grounding of the die at. 
cult and an integrated circuit package, in which the tech pad 17 via one or more external conductor pins 16. 
above mentioned problems are obviated. Provision for grounding the die attach pad 17 permits 

^„^»«^^ T ~» -r™ **« a «,«vr»o 5° bringing the ground plane 29 from the PCP 28 into 

BRIEF DESCRIPTION OF THE DRAWINGS doser rwximUy to the integrated circuit 12, thus inter- 
Embodiments of the invention will now be described cepting radiated electromagnetic emission from the 
by way of example, with reference to the accompanying integrated circuit close to its source. Package indue* 
drawings* in which: tance h reduced by connecting the die attach pad 17 to 

FIG. 1 shows a schematic cross-sectional view S3 ground at multiple points, 
through an integrated circuit package according to a A combined electromagnetic shielding and heat dissi- 
first embodiment of the present invention; patmg means is provided extending over the dielectric 

FIG. 2 shows a schematic cross-sectional view of the portion of the body of the package, the shielding and 
integrated circuit package of the first embodiment heat dissipating means comprising a plurality of layers 
through line n in FIG. 1; 60 33, 34 and 36\ of materials forming a laminate structure 

FIG. 3 shows a schematic cross-sectional view 30 which is thermally coupled to the heat slug 15 via 
through an integrated circuit package according to a another layer of conductive adhesive 31. The plurality 
second embodiment of the present invention; of layers 32, 34 and 36 comprise different materials 

FIG. 4 shows a schematic cross-sectional view of the which together provide characteristics required for 
integrated circuit package according to a third cmbodi- « thermal dissipation and electromagnetic shielding, ie. 
ment; magnetic permeability, thermal conductivity, and elec- 

FIG. 5 shows a schematic cross*sectional view of an trioal conductivity. A first layer 32 comprises a material 
integrated circuit package of a fourth embodiment; which is a thermally conductive, i.e. copper to provide 
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heal dissipation. An verlymg layer 34 is provided by a conductor and a good electrical conductor, but i* not a 
magnetic material having a high magnetic permeability magnetic material Since Kovar, and other magnetic 
foTradiation generated by operation of the integrated materials, do not have sufficient electrical andUiomal 
circuit. A suitable magnetic material, eg. Kovar, pre- conductivity to be used alone for the beatdi^pating 
vides absorption of electromagnetic energy by magnetic 3 and electromagnetic ahteldmg structure, the cmltaa. 
effects, A third layer 36 is provided by another layer of tion of a layer of magnetic materially cop^makes 
a thermally conductive material, ie. another layer of use of the complementary characteristics of these mate- 
copper. At least one of the layers is electrically eonduo rials. 

tiveiU. the copper layers 32 and 36, to allow for Packages aco*^ to embodirnentt <*^^ *°Y C 
gfcomdlng of the layer to provide additional el.ectrc to may be used with integrated ci romts dissipating 2 Watts, 
magnetic shielding by dectroconductive effects. The or more, of heat. . 
iuxft ce of the Uyer 36 of copper extends over the body In an integrated circuit package according to afourth 
of the package to provide a sufficiently large exposed embodiment of the present Invention, shownin FIG. 5, 
surface area for dissipation of heat generated by opera- suitable for use with integrated circuits such to . ASIC 
tion oftheIC 15 boating less than 1 W of txjwer, the |>acka^ is siini- 

Preferably as shown in FIG. 1, the 1C die 12 2s lar to tiuat shown in FIGS. 1 to 4 wc^ ti^mAe 
mounted within the package so as to face the PCP, and assembly of the package 314 with an 
a grounded electrically conductive die attach pad 17 is 312, the integrated circuit fa 
provided on substrate 15 for supporting the die 12 at the conductive substrate portkm 315 of body of the 
top or die package. The integrated circuit chip is thus 20 package and enclosed within ^^^.P 0 ™^" 
located tetweenthe grounded die attach pad and the of the package so that the subs^te W is 
ground plane of the FCP to maximize electromagnetic coupled to a ground plane conductor 329 on an undcrly* 
control. Since the plastic or ceramic dielectric materials ing POP 328, through a thenr^ c^ueti^ ao^e^ 
used for conventional IC packaging have no magnetic layer 319. As in packages according the first, second 
properties, any radiation from the source, i.e. generated 25 and third embedments, electrical I ^J^^f»^ 
by active devices on the enclosed IC 12, passes substan- provided to conductive fingers 324 of ^dfiame,and 
tially unattenuated through the package body 18. Thus a grounding connection may be provided between an 
the provision of a combined dectromagnetio shielding dectrlcelly conductive die attach area 317 ar^sdeot^ 
and thermal dissipation structure 30 extending around lead frame fingers 323 to permit ^uno^rf the sub- 
the dielectric portion 18, is effective in covering ex- 30 atraie 315 through one or more of the externsl^naJ 
posed surface of the package to attenuate radiated elec- members 316 to the ground plane conductor 329 of the 
fromagoettc emission from the IC and provides a suffl- underlying PCP 328. 

cientiy large exposed surface area for effective thermal In a variation of the 1£?2S 
m'ssbatlonT ment (not shown), an electromagnetic sMeld^g and 

AsThown in FIO. 3, a package 100 accenting to a 35 heat dissipating future similar to one of the sJ^J 
^rTembodiment is sbnUaYto that shown in FIO. 1, structures 30, 130 and 236 shown FIGS. ^ 3 and 4 
with oorrespouding parts labelled with the same refer- respectively, may be provided as a cover on the top 
ehce numerals incremented by 100. Advantageously, in surface of the dielectnc body JIB. A ground wmnection 
the structure shown in FIO. 3, the ablelding and heat may beaded to theshielding ««^^^ v ^ 
dissipation structure 130 extends laterally to cover the 40 ation, the shwlding ^^^^J^^J^ 
external terminal pins 116, thus shielding and attenuate electromagnetic shielding. While radiated heatmay De 
ing radiation from the pins 116, as well as providing an dissipated by the laminated structure, «mdittUon of 
increased exposed wirface area for heat dissipation from heat from the IC occurs primarOy through the substrate 
the lamma^drtructurc 130. to the ground plane of the PCP ^ t ... 

FIO. 4 shows package 200 according to another em- 45 A package 400 according to a fifth emboo^en! of tiw 
bodiment which is similar to the second embodiment present invention as shown hi FIO& 
except that the body 214 of the package comprises a a dielectric body 418 enclosing a oWp 412 susmorted on 
dielectric portion 218 which together with the substrate a conductive die attach pad 41 ^ h Jf "^J^^^ 
215 foms hermetically sealed chamber 220 enclosing lead frame ^^f^^^^^J^^^ 
the integrated circuit chip 212. The IC chip 212 is tber- 50 tive die attach pad 417 may be connected dfrec fly ^ to 
many coupled through the substrate 215 to a laminated ground through integral conductive fingers 423 of the 
e^Liainetfc sWeSng and heat dissipation structure kad frame. Thus the ime*rat* > cnxmtcWp 
230, shnUarto the structure 130 of the second embodi- the conductive die attach pad, wiretonding of leads 
ment, and covers the terminal pins 216. between the die attach pad and the lead frame is 

While Kovar has excellent electromagnetic shielding 55 avoided. .... „ - j - . 

properties, it has poor thermal conductivity, and infe- A lead frame having ^^^J^^^fJ t 
rior dectrioal «mductivity relative to, for example, cwnTguration suaUar to that of tise ^embodnnent 
copper, thus for optimum thermal and EMC, a com- may alternatively be used in a package similar to that of 
poslte laminar shield structure comprising layers of the first embodiment, having an electromagnetic shield- 
copper and Kovar, or a copper/Kbvar/copper sand- «0 ing and heat dissipation structure, 
wtoh layer is preferred. In a package 500 according to a ftirther embodiment 

Magnetic materials for the magnetic layer suitable for of the invention, a slug of conductive metal, e.t> copper 
the shielding and heat diasipating structure of both the forms a substrate MS for the Jntegrated 
first and second embodiments, other than Kovar, for which is enclosed within the dielectric nj foW »J 
example, are other known magnetic materials including 65 body of the paokage. The ; metal w J^ to . 51 f£j^~ 
Mimetal, and other nickel-iron alloys. with adhesive 533 to ma mtegrated circuit chip 512 and 

Copper is commonly used in integrated circuit pack- to conductive fingers 524 of the lead frame, with a 
aging to form lead frames and is both a good thermal grounding connection being provided through one of 
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the lead frame fingers 523, through an external pin 5X6 
to a ground plane $29 of an underlying printed circuit 
pack $28, , 

In some embodiments described above the dielectric 
of forming the body encapsulates the integrated circuit 
and conductors within the package. In alternative em- 
bodiments, hermetically sealed packages may be pro- 
vided in which a dielectric cover portion of the package 
cooperates with a substrate to define a cavity or cham- 
ber enclosing the chip. Furthermore, although the fig- 
ures show packages with IC chips wircbonded to the 
lead frame, other forms of electrical interconnections, 
e.g. TAD leads, may alternatively be used. 

Although embodiments described above show single 
chips In individual packages, alternative embodiments IS 
take the form of a multi-chip module which houses two 
or more integrated circuit chips. 

Although particular embodiments of the invention 
have been described in detail, it should be appreciated 
that numerous modifications, variations and adaptations 20 
may be made without departing from the scope of the 
invention as defined in the claims. 

We claim: 

L An integrated circuit package, comprising; 

a body comprising a dielectric portion cooperable 25 
with a substrate portion for enclosing the inte- 
grated circuit with electrically conductive mem- 
bers extending from the integrated circuit through 
the dielectric portion of the body to an exterior of 
the body; 

the body also comprising a combined electromag- 
netic shielding and heat dissipation means compris- 
ing a plurality of layers forming a laminate struc- 
ture overlying the dielectric portion and including; 

a layer of a thermally conductive material; 

a layer of a magnetic material having a high magnetic 
permeability to electromagnetic radiation gener- 
ated by the Integrated circuit; 

at least one of said plurality of layers comprising an 


30 


35 


an integrated circuit package comprising a body; and 
a plurality of electrically conductive terminal mem- 
bers; 

the body of the package having a substrate portion 
supporting the chip and a dielectric portion coop- 
erable with the substrate enclosing the integrated 
circuit chip, with electrical connections extending 
between the chip and the electrically conductive 
terminal members, and with the conductive termi- 
nal members extending through the dielectric por- 
tion of the body to an exterior of the body, 

the package providing a combined electromagnetic 
shielding and heat dissipation means, the combined 
electromagnetic shielding and heat dissipation 
means comprising a plurality of layers forming a 
laminate structure extending over at least part of 
the dielectric portion and being thermally coupled 
with the substrate portion of the body; 

the plurality of layers including: 

a layer of a thermally conductive material; 

b layer of a magnetic material having a high magnetic 
permeability for electromagnetic radiation gener- 
ated by operation of the integrated circuit chip; 

at least one of said plurality of layers being electri- 
cally conductive and having conductive means for 
making a ground connection; 

the integrated circuit chip being thermally coupled to 
the combined electromagnetic shielding and heat 
dissipation means through the substrate portion. 

8. An assembly according to claim 7 wherein the 
substrate comprises an electrically conductive material 
providing a die attach pad for the integrated circuit 
chip, and conductive means are provided for grounding 
the die attach pad. 

9, An assembly according to claim S wherein an elec- 
trical connection is provided from the die attach pad to 
at least one of said electrically conductive terminal 
members. 


™ pne oi ««u V m^uy w e - W. ^assembly according to clato 8 wbereht Ae 

electrically conductive material and having con- 40 assembly includes a conductive lead frame, and the oie 

d^^tom^menm. attach pad is integral with the conducive leadframe. 

2. An integrated circuit package according to claim 1 11. An assembly according to claim 7 wherein the 
wherein the substrate portion comprises a conductive package is supported on a printed ^tpackjnoludmg 
region forming a die attach pad for the integrated cir- a ground plane, the pooka* [being mounted I tote 1 the 
cuK, and conductive means are provided for grounding 45 electrically active face of the J^""** 
the die attach pad, within the package faces the ground plane of the printed 

3. An integrated circuit package according to claim 1 circuit pack. . t u 
wherein the substrate portlonof the body is thermally U. An assembly according to^7inctod^ 
and electrically conductive and the shielding and heat printed circuit pack supporting the package, the printed 
dissipation means is thermally Coupled to the substrate 50 circuit pack having a ground plane conductor; 
~lf*l zL \C1 u-j.r-.j JL_,i/I™ +v> a a:.^^ the luntrftDe la mounted so that the electrical! 


53 


portion of the body and extends over the dielectric 
portion of the body. 

4. An integrated circuit package according to claim 1 
wherein the thermally conductive material comprises 
copper. 

5. An integrated circuit package according to claim 1 
wherein the magnetic material is selected from the 
group consisting of Kovar, Mu-metal and nickel-iron 
alloys, 

6. An integrated circuit package according to claim 1 €0 
wherein the electromagnetic shielding and heat dissipa- 
tion means comprises a first layer of copper, an overly- 
ing layer of Kovar and another leyerof copper, the first 
copper layer bdng thermally coupled to the substrate 
portion. 

7. An assembly of an integrated circuit chip and an 
integrated circuit package, comprising: 

an integrated circuit chip; 


the package is mounted so that the electrically active 
face of the integrated circuit chip within the pack- 
age faces the ground plane of the printed circuit 
pack; and 

the substrate of the package comprises an electrically 
conductive material providing a die attach pad for 
the integrated circuit chip, the die attach pad hav- 
ing an electrical connection to at least one terminal 
member of the package whereby the die attach pad 
Is electrically connected to the ground plane of the 
printed circuit pack. 
1$. An assembly according to claim 7 wherein the 
combined electromagnetic shielding and heat dissipa- 
tion comprises a first layer of an electrically and ther- 
65 mally conductive material and second layer of another 
material having a relatively low electrical conductivity 
and high magnetic permeability, the first and second 
layers being laminated together. 
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14. An assembly according to claim 13 wherein the 
first layer comprise* a layer of copper and the second 
layer comprises a layer of Kovar. 

15. An assembly according to claim 7 wherein the 
shielding means and heat dissipation means comprises a 
first layer of a thermally and electrically conductive 
material, an overlying layer ot a magnetic material and 
another layer of a thermally and electrically conductive 
material. 

Id. An assembly according to claim 18 wherein the 
thermally and electrically conductive material com- 
prises copper. 


10 


17. An assembly according to claim 15 wherein the 
magnetic material is selected from the group consisting 
of Kovar, Mu-metal and nickel-iron alloys. 

18. An assembly according to claim 7 wherein tne 
combined electromagnetic shielding and heat dissipa- 
tion means extends over at least p^Jhecondncdve 
terminal members on the exterior of the body of the 

Pft 19*M assembly according to claim 7 wherein the 
laminate structure includes an exposed layer of tner- 
mally conductive material having sufficient surfceeam 
to dissipate heat generated by operation of the inte- 
grated circnit chip. ^ „ 
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